Abstract. We present X-ray data for all main-sequence and subgiant stars of spectral types A, F, G, and K and luminosity classes IV and V listed in the Bright Star Catalogue that have been detected as X-ray sources in the ROSAT all-sky survey; several stars without luminosity class are also included. The catalogue contains 980 entries yielding an average detection rate of 32 percent. In addition to count rates, source detection parameters, hardness ratios, and X-ray fluxes we also list X-ray luminosities derived from Hipparcos parallaxes.
Introduction
X-ray emission from late-type stars is generally attributed to magnetically heated stellar coronae. As suggested by the example of the Sun's corona, the emitting hot (> 10 6 K) plasma is believed to be confined by coronal magnetic fields, which ultimately originate from the interaction between rotation and outer convection zones. The solar X-ray luminosity varies approximately between 3 10 25 and 1 10 27 erg s −1 (extrapolated to a 1 − 300Å "bolometric X-ray band"; cf. Haisch & Schmitt 1996; Acton 1996) during the solar cycle and is known to be strongly correlated with other magnetic activiy indicators (e.g., sunspot numbers, flare frequency, chromospheric Ca ii emission). Hence, it can be regarded as a good activity indicator also for other stars.
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In principle, any late-type star should be able to sustain a corona, and henceforth, be an X-ray source. Indeed, already the Einstein Observatory detected X-ray emission from a large number of late-type stars (cf. Vaiana et al. 1981; Maggio et al. 1987) . Detailed studies of the immediate solar environment (Schmitt et al. 1995; Schmitt 1997) revealed that virtually every late-type dwarf star with spectral type later than A7 can be detected as an X-ray source given data of sufficient sensitivity; Schmitt (1997) argues that late-type stars emit X-rays at least at a level such that the apparent X-ray surface flux F x exceeds ≈ 10 4 erg cm −2 s −1 . On the other hand, stellar X-ray luminosities appear to be bounded above by the so-called saturation limit L x /L bol ∼ 10 −3 , which can be observed both for field stars and stars in open clusters, where one observes that the spectral type above which stars appear to be saturated moves toward later types with increasing age. This is probably related to the angular momentum evolution of young late-type main-sequence stars, which are spun down by magnetic breaking during their first ∼ 10 8 yrs on the main-sequence. Enhanced activity can, however, last on much longer timescales, as indicated by example of the Hyades cluster.
Until now, the ROSAT observatory has undertaken the only sensitive X-ray survey (RASS) of the whole sky. These data provide a flux-limited but otherwise unbiased sample of X-ray sources (Voges et al. 1996a ). Of the ≈ 1.5 10 5 detected sources, about one third are considered to be coronal. Many of these coronal X-ray sources have optically faint counterparts which require optical followup observations. A smaller number of X-ray sources have bright optical counterparts, and we have systematically searched for X-ray emission from these optically bright stars. The results of our survey are presented as catalogs of X-ray data, which have already been published for OB stars (Berghöfer et al. 1996) and late-type giants and supergiants (Hünsch et al. 1998 ; hereafter HSV98).
RASS data and detection of late-type stars

The ROSAT all-sky survey (RASS)
During it's first half year of operations, the ROSAT observatory carried out the first all-sky survey with an imaging X-ray telescope between July 1990 and January 1991. Further survey observations were carried out in February 1991 (2 days) and August 1991 (10 days). The whole sky was scanned along great circles perpendicular to the direction to the Sun. Because of the Earth's motion around the Sun, the plane of these circles slowly rotated around an axis through the ecliptic poles, thus covering the whole sphere within 6 months. Each point of the sky was observed several times as the scan paths of 2 degrees width (i.e., the field of view of the PSPC detector) progressed along the ecliptic. Therefore, the data of any particular source consist of a number of "snapshots" of up to 30 s duration, separated by the orbital period of the satellite (≈ 90 min) and distributed over an interval of at least 2 days. Towards the ecliptic poles, the cumulative exposure time increases due to the larger number of scans covering a particular position. Depending on the ecliptic latitude (and down-time due to radiation belts of the Earth), the effective exposure time varies between ∼ 100 s and ∼ 40 000 s (at the poles), with typical values of ∼ 400 s on the ecliptic. Given a typical energy-conversion factor for soft sources of 6 10 −12 erg cts −1 cm −2 (cf. Sect. 2.4) the typical detection limit of RASS observations (i.e., ≈0.015 cts s −1 ) amounts to f x ≈ 10 −13 erg cm −2 s −1 . For a more detailed description of the RASS we refer to Voges (1992) and Belloni et al. (1994) . Details of the ROSAT observatory in general can be found in Trümper (1983) and Trümper et al. (1991) , the PSPC detector used during the RASS is described by Pfeffermann et al. (1986) .
In February 1997 the remaining gaps left in the all sky survey were filled with a sequence of pointed, partially overlapping PSPC observations so that with the exception of a small region around the strong X-ray source Sco X-1 the whole sky has been imaged with the ROSAT PSPC. In the catalog presented in this paper we include sources detected in this "survey repair" pointed observations; they are marked with an asterisk.
The source detection was performed by means of a maximum likelihood algorithm (Cruddace et al. 1988) in the course of the standard analysis software system (SASS; Voges et al. 1992) . The significance of an X-ray source is expressed by the likelihood Li = − ln(1 − P ), where P is the probability of existence; e.g., a likelihood of Li = 7 corresponds to a source existence probability of 99.9%. The result of the SASS is a comprehensive list of several 10 4 sources, each source described by the sky position in right ascension and declination, its source detection likelihood, count rate, hardness ratio, extent, and corresponding errors. The data for the brighter X-ray sources have recently been released as the ROSAT All-sky Survey Bright Source Catalogue (Voges et al. 1996b) , which contains sources with Likelihood ≥ 15, count rate larger than 0.05 s −1 , and with at least 15 detected photons.
Selection of stars
We used the Bright Star Catalogue (BSC; Hoffleit & Warren 1991) as input sample for our search of X-ray bright late-type stars. In particular, we extracted all stars of spectral types A, F, G, and K and luminosity classes IV and V (including subtypes like IV-V, IVa, but not III-IV). Note that there are no M-type stars in this sample except for the M V star HR 1703, which is obviously a misclassified giant, according to its Hipparcos parallax. We also included those stars lacking an MK classification but with a suffix "d" or "sg", and the composite-spectrum stars that do not have one or both companions classified as a giant (these are treated in HSV98). Finally, we included stars of the above mentioned spectral types but without any indication of luminosity (no MK type, no suffix). This also holds for the many Ap-, Am-, Fp-and Fm-stars. Thus in total, our input sample consists of 3054 stars.
One has to keep in mind that because of the large spread in absolute magnitude of main-sequence stars, very different space volumes are covered by our magnitudelimited sample. While A-type stars are almost completely covered by the BSC up to a distance of ≈ 50 pc, K-types stars are only listed in the BSC if they are within a few pc from the Sun. This selection effect obviously introduces a strong bias to any derived X-ray luminosity function.
About 1 percent of the sky was not included in the original RASS, and we list in Table 1 those stars with less than 50 s exposure time. Note that the stars HR 813 (µ Cet), HR 997, HR 5234, HR 5325, and HR 5568 were detected in the pointed survey repair observations and are included in Table 2 .
Matches between input stars and RASS-sources
The procedure whereby the positions of RASS sources were matched with the stars of our input sample has been extensively described in HSV98. Here, we only report that we have accepted sources with a likelihood greater than 7 within 90 arcsec distance from the input stars. The choice of this cut-off radius is justified by means of a Monte Carlo simulation of 10 000 random positions, i.e., approximately the same number as our BSC input catalog; see HSV98 for details. That means, at 90 arcseconds offset between optical and X-ray position the probability that the X-ray source can be attributed to the star (and not to a background object) is 50%. This differential probability increases very rapidly for smaller values of positional offset (see Fig. 2 in HSV98) .
For about 400 X-ray sources extracted in this way and not included in the Bright Source Catalogue (Voges et al. 1996b), we checked the X-ray images by eye for reality. Specifically, we rejected photon distributions that are significantly contaminated by nearby strong sources or that are obviously extended. In questionable cases, we ran the standard source detection algorithm of EXSAS on the source images in different passbands and decided on the basis of the results which sources to retain in our final catalog.
Confining now attention to the 3054 BSC positions identified with late-type main-sequence stars and subgiant stars, we detected X-ray emission from 980 stars, i.e., the average detection rate is 32%. Since the total search area around these 3054 stars is 3054 · π · (1.5 ) 2 = 6.00 • = 0.0145% of the sphere, and the total number of RASS sources amounts to ∼150 000, we would expect 21.8 chance coincidences of late-type main-sequence stars or subgiants with background (or foreground) X-ray sources (i.e., 2.2% of our detected sources).
Determination of X-ray fluxes and luminosities
The procedure of determining X-ray fluxes has also been described in HSV98. In this paper, we followed the same procedure, except using a slightly different formula for the calculation of individual energy-conversion factors ECF = (5.30 · hr + 8.31) 10 −12 erg cm −2 cts −1
(1) which was derived by Schmitt et al. (1995) from an X-ray study of a complete sample of the nearby main-sequence stars; here hr denotes the hardness ratio defined through
where H and S denote the source counts in the hard (0.5− 2.0 keV) and soft (0.1 − 0.4 keV) passbands of ROSAT. The hardness ratio is an "X-ray colour" that is influenced by both the plasma temperature and the hydrogen column density.
Since the SASS source detection was separately performed in both passbands, and since most of our X-ray sources were detected in both bands, the hardness ratios can be estimated for many stars, although in some cases with quite substantial errors. In a few cases, when the sources were not detected in either the soft or the hard passband, we set hr = +1.0 or −1.0 by definition, respectively. We refrain from estimating individual errors for f x since the error in ECF is very difficult to quantify. In general, we estimate this error to be within a factor of two for the weaker sources and less for the brighter sources. The X-ray luminosities are calculated using the recently available Hipparcos parallaxes. We only accepted those parallaxes which exceed their corresponding error by at least a factor of 3. Fortunately, this is the case for almost all of the input stars. Where this criterion is not fulfilled, the distance and X-ray luminosity column entries in Table 2 are left open. The X-ray luminosities are then calculated by the relation
where d is the distance to the star. Table 2 contains optical and X-ray data of all 980 detected late-type main-sequence stars and subgiant stars as contained in the BSC and specified in Sect. 2.2. 
The catalogue
